A non supersymmetric string background ,directly derived from the string soft dilaton theorem, is used to compute, in the semiclassical approximation, the expectation value of Wilson loops in static gauge. The resulting potential shares common features with the one obtained through Schwarzschild-anti de Sitter spacetime metrics In particular a linear confining potential appears naturally.
Introduction
The simplest candidate for a string representing pure Yang Mills theory, is a non critical string with curved Liouville [8] action:
where x stands for the four dimensional space-time coordinates, φ for the Liouville field and T (φ) and Φ(φ) for the closed tachyon and dilaton backgrounds. The factor a(φ) ls would be interpreted as an effective running string tension for the four dimensional non critical string [9] . The scale l s plays then the rôle of a bare string tension. The space-time metric associated to the preceding action (1) is:
where we have introduced an extra scale l c for dimensional reasons. The physical meaning of this scale will become clear as we proceed.
The physical backgrounds a(φ), T (φ) and Φ(φ) should be restricted by demanding the vanishing of the two dimensional sigma model beta functions.
The soft dilaton theorem [1] for vanishing dilaton tadpoles (owing to conformal invariance) reads:
This equation (3)can be considered, for d = 4, as a renormalization group equation 2 with:
Using the definition of g in terms of the dilaton field:
and interpreting , as discussed above, √ α ′ as ls a(φ) we get from (4) 3 :
We will take (6) as the starting point to determine the backgrounds in (1) . Vanishing of the sigma model beta functions (to first order) leads to the following solution:
where we have fine tunned the closed string tachyon vacuum expectation value to compensate the central charge deficiency in the dilaton beta function equation. A first analysis of the stability of this solution was presented in [2] .
In this letter we will consider the problem of confinement for the background metric 
Wilson Loop
An interesting feature of the preceding metric (7) is the existence of a naked singularity at φ = 0. From (5) and (7) this corresponds to the weakly coupled regime of the dual gauge theory. The boundary of space-time (7) is at φ = ∞.
In order to compute the Wilson loop we will follow a Nambu-Goto semiclassical approximation in static gauge [7] [11] . We then indentify
The induced metric on the world sheet will then be, for static configurations,
and the action reads:
We will consider U-shape string configurations with Dirichlet boundary conditions at the codimension one hyersurface φ = Λ. Denoting by φ 0 the tip of the U-shape string we get:
From (12) we easily get for a loop of size L the relation:
The action is then given by:
Please notice that the integral (14) is divergent in the limit Λ = ∞. In terms of elliptic functions we get:
From the first equation (15) we can read the relationship between L √ Λ and φ 0 Λ as plotted in Fig 1. There are several interesting features. First of all the existence of a maximun indicates that the size of the loop L should be necessarily smaller that √ Λ in l c units. Secondly for a given L we get two different U-shape string configurations (see Fig 2) .
This phenomenon is similar to the one found in [10] for Schwarzschild-anti de Sitter Region I corresponds (see [10] ) to a confining behavior for the quark potential while region In our case we can also differenciate between regions I and II of Fig 2. The static potential in region I corresponding to φ 0 ≪ Λ is given by:
is the complete elliptic integral of the first kind), This physically means an overconfining L 3 potential between static probes. It is important to stress that the divergent part in (18) cannot be directly interpreted as a mass renormalization.
In the region II for φ 0 close to Λ and L ≪ Λ ,in l c units 4 , we get:
i.e a linear confining behavior. Using equations (5) and (8) the leading term of the potential can be rewritten in terms of the runnig effective coupling g as:
i.e a string tension of the order g 2
Given a physical value of L, it is possible, for each Λ, to determine which of the two allowed values of φ 0 (corresponding to region I or region II, respectively), gives smaller potential energy. In the region in which the approximations are valid it can be written
in such a way that
Comments
It is natural to expect a renormalization group equation for the Wilson loop of the type:
for dilatations x → λx. The Wilson loop we get satisfy this equation for the beta function (4) . This is the beta function governing the string field theory. It would be extremely interesting to unravel the relation between equations of type (23) and the loop equations.
In summary in this letter we have presented a gravitational framework to study confinement in non supersymmetric Yang Mills. The gravitational background is dictated by the closed-open relation in string theory as encoded in the soft dilaton theorem. The dynamics of Wilson loop on this background shares many of the features previously found in descriptions of confinement using generalizations of AdS/CFT correspondence [12] [10], [5] 
